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(71) We, MICROSYSTEMS INTER- 
NATIONAL LIMITED, a Company 
organized and existing under the laws of 
Canada, whose full Post Office address is 

5 800 Dorchester Boulevard, West, Montreal 
101, Quebec, Canada, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 

10 described in and by the following statement : — 
This invention relates to the structure of 
a thin or thick film circuit, and particularly 
to the provision of conductive bridges or 
crossovers over conductors or resistors of the 

15 circuit. 

It has long been the goal of thin and thick 
film circuit designers to be able to form con- 
ductive crossovers between pairs of conduc- 
tive paths lying adherent to a substrate, over 

20 other conductive paths, while being insulated 
from the latter. This would allow the design 
of more complex circuits than previously pos- 
sible. 

One type of structure to which crossovers 

25 may be applied is commonly called a "thick 
film", "cermet", or "glazed" circuit. In this 
structure, a frit of metallic particles dispersed 
in a carrier is applied to the surface of a sub- 
strate such as glass or ceramic in a predeter- 

30 mined layout. The frit is then fired, to glaze 
and bond it to the substrate. Typically die 
firing takes place at a temperature of about 
1,000 degrees centigrade in order that glass 
in the carrier is heated above its melting tem- 

35 perature, and thus fuse when cooled. 

In the thick film structure, on which addi- 
tional thin film resistive elements such as those 
made of tantalum are to be deposited, for 
instance by sputtering in a conventional man- 

40 ner, the firing stage must have been completed 
prior to the sputtering stage. Otherwise, if 
the unit is fired after the thin film resistive 
elements are deposited, the resistive elements 
would be destroyed. 

45 Under ordinary circumstances this problem 
would not appear difficult to solve, since the 
firing and sputtering stages may be done suc- 
cessively. However, the problem becomes more 



significant when conductive crossovers are to 
be produced. In this case a thick film conduc- 50 
live pattern is laid down, for instance by 
conventional screening; then the combination 
is fired. An insulative dielectric made of 
glassy material is then deposited where the 
crossovers are to be placed, and the entire 55 
unit is fired again. As a last stage, thick film 
crossover conductors are deposited, and the 
unit fired again. Should the requirement exist 
to deposit thin film resistors or conductors, 
this may be done only as a last stage since 60 
a subsequent firing would destroy the thin 
film. Canadian patent 843,632 to H. Abrams, 
issued June 2nd, 1970, describes the above- 
mentioned process in more detail. 

Thus it may be seen that the produc- 65 
tion of crossovers requires many stages of 
processing, which results in undesirably high 
costs and a reduced yield of a satisfactory 
product. 

Another problem associated with production 70 
of crossovers results from the temperature 
coefficients of expansion of the materials used 
as the substrates and the crossover dielectric. 
If the coefficients differ substantially, the 
expansion differential of the two materials is 75 
often sufficiently great to crack the conduc- 
tive crossovers over the dielectric, introducing 
either open circuits or unreliable conductive 
paths. For this reason the crossover dielectric 
is usually made of a material similar to that 80 
of the substrate, for instance a glass-based 
frit which has a similar temperature coefficient 
of expansion as the glass or ceramic substrate. 
Consequently the expansion of the materials 
is approximately the same, resulting in a 85 
reliable crossover path. Firing of the material 
is thus required to glaze this type of material 
and render it permanent. 

Typically, thin film crossover elements are 
less than 30,000 angstroms in thickness, and 90 
with the crossover dielectric having a thick- 
ness of the order of thousandths or hundredths 
of an inch, it may be seen that a thin film 
conductive element rides over the dielectric in 
generally similar proportion as a long strip 95 
of tape rides over a hill. With temperature- 
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caused expansion of the dielectric, the fragility 
of the structure thus becomes obvious. 

In summary, the three main problems des- 
cribed above associated with the production 
5 of crossovers are: 

(a) a restriction in the variety of crossover 
dielectric materials to types similar to the 
substrate; 

(b) since these materials are thus restricted 
10 to glassy and ceramic types, the requirement 

of the use of a high firing temperature for 
glazing; and 

(c) the destruction of thin film type material 
which may be laid down prior to firing, by 

15 the heat of firing. This inefficiendy restricts 
the deposition of the thin film material to the 
last stage in die process, and also requires that 
a large number of process steps be used. 
Since glassy crossover dielectrics must be 
20 fired, their use is restricted to the thick film 
type circuit as described in the Abrams patent 
referred to above. Totally thin film circuits 
could not be produced with crossovers of 
this type since if a thin film underlying layer 
25 is first deposited, the later glazing of the 
crossover dielectric would vaporize it. 

One structure used to overcome the above- 
mentioned limitation with respect to thin 
film circuits involves the use of conductive 
30 strips adherent to flexible thin plastics sheets. 
A sheet is laid completely over the substrate 
carrying a thin film circuit, and various por- 
tions of the conductive strips are fastened to 
land areas on the substrate. While this struc- 
35 ture produces the desired crossovers, there 
appears to be little economic labor advantage 
over conventional point to point wire bonding. 

Another approach to solve the problem in- 
volves building up the lands to which crossover 
40 and other connections are to be made, by 
means of posts or mesas. A dielectric film such 
as TEFLON (trademark) is pressed flat on a 
substrate carrying a thin film circuit, holes 
being forced through the film at the posts or 
45 mesas. Cross connection path are then depo- 
sited over the surface of the dielectric film, 
making contact to the posts according to a 
predetermined layout. 

However, this approach also involves a 
50 large number of process steps to build up 
the mesas or posts, as well as to impress 
the plastic film over the substrate. 

According to one aspect of the present 
invention, there is provided a film circuit 
55 comprising: 

(a) an electrically insulative substrate; 

(b) first, second and third conductive elements 
bonded to the substrate, said first element 
being disposed between the second and third 

60 elements, 

(c) a screen deposited low temperature curing 
insulative dielectric (as herein denned) over- 
lying the first conductive element and adherent 
to the substrate to provide an electrically 

65 insulating cross-over path, said dielectric hav- 



ing a contact angle of between 11° and 30° at 
its edges adjacent the second and third ele- 
ments and, 

(d) a thin film conductive element extending 
over, supported by, and adherent to said di- 70 
electric, said thin film conductive element, 
extending between, in contact with and 
adherent to the second and third conductive 
elements. 

According to another aspect of the present 75 
invention, there is provided a method of con- 
structing a thin film drcuit, comprising the 
steps of: 

(a) applying a first conductive element and 
second and third conductive elements on oppo- 80 
site sides thereof to the surface of an elec- 
trically insulative substrate, 

(b) depositing a layer of a low temperature 
curing insulative dielectric (as herein defined) 
across the first conductive element, the di- 85 
electric being of the kind which sets with a 
contact angle of between 11 and 30°, 

(c) curing said dielectric, and 

(d) applying a thin film conductive element 
over the dielectric between, and in contact 90 
with, the second and third conductive ele- 
ments. 

The term "low temperature curing" di- 
electric in tiiis specification is used in a 
special sense, to indicate that the dielectric 95 
cures under temperature conditions lower 
than that which would damage the thin film 
circuit, for instance by changing the value 
resistors, by causing breakdown of the dielec- 
tric of a thin film capacitor, or the like. The 100 
term is not intended to require that it is 
temperature alone which causes curing of the 
dielectric; cure may be obtained by a catalyst, 
by exposure to moisture, by drying, or any 
other conventional manner except excessive 105 
heating such as firing. 

A more detailed understanding of the inven- 
tion may be obtained from the following des- 
cription of two embodiments of the invention 
made with reference to the accompanying 110 
drawings in which: — 

Figure 1 is an enlarged perspective view of 
a single crossover structure; 

Figures 2A, 2B, 2C and 2D show a section 
of a thin film circuit in successive stages of 115 
the production of a crossover; 

Figure 3 is a perspective view of a por- 
tion of a thin film drcuit using the crossovers 
according to this invention; and 

Figure 4 is a perspective view of a section 120 
of a second embodiment of the invention, in 
a thin film circuit array. 

Figure 1 shows an enlarged perspective 
view of a single crossover. A substrate 1 
such as may be manufactured of glass or 125 
ceramic has a thin film circuit 2 deposited 
on its surface. The thin film circuit adherent 
to the substrate may be made up of caoacitors, 
resistors, conductors, etc., as in a well known 
structure. n n 
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In the example shown, it is desired to allow 
first conductive element 3 to follow a par- 
ticular physical path, and to provide a con- 
ductive crossover over the first conductive 
5 element 3, insulated therefrom. 

In this structure, in order to provide a 
crossover, a second conductive element 4 
follows a path up to, but does not touch, 
the first conductive element 3. On the other 
10 side of the first conductive element a third 
conductive clement 5 is disposed opposite the 
second conductive element 4, but also does 
not touch the first conductive element 3. 

A low temperature curing resilient insula- 
15 tive dielectric 6 is located over the first con- 
ductive element 3 between the second and 
third conductive elements 4 and 5 3 but prefer- 
ably overlaps the latter elements to some 
extent. 

20 The particular group of dielectric materials 
which have been found to have the required 
properties of low temperature curing, elec- 
trical insulation, resiliency, and temperature 
coefficient of expansion are silicone resin, 

25 silicone rubber, cpoxy and urethane. 

A thin film conductive element 7 is located 
over the dielectric 6 and in electrical con- 
tact with the second and third conductive ele- 
ments 4 and 5, forming a crossover conductor. 

30 Since the thin film conductive element 7 is 
in contact with elements 4 and 5, a completely 
conductive path is formed from element 4 to 
element 5 insulated from first conductive 
element 3 by dielectric 6. The dielectric also 

35 physically supports thin film conductive ele- 
ment 7. 

The method of construction of the cross- 
over will now be described with reference to 
figures 2A, 2B, 2C and 2D. A substrate 1 

40 made of glass or ceramic, such as berryllia 
or alumina, is cleaned and then subjected to 
sputtering of conductive and/or resistive 
materials in a well known manner. The 
resultant patterns are then defined by photo- 

45 lithography and etching. The materials 
evaporated may be those selected from the 
group consisting of gold, a layer of nichrome 
(trademark) used as an adhesive followed by 
a layer of gold (commonly called nichrome- 

50 gold), tantalum, aluminum, copper, nichrome 
(trademark), silver, palladium, titanium, 
chromium, platinum, and nickel. Of course, 
other conventional methods of depositing and 
defining the conductive and resistive patterns 

55 may be used. 

In figure 2B 3 the thin film circuit is shown 
adherently deposited, comprising first con- 
ductive element 3, which is to be crossed, and 
second and third elements 4 and 5 which are 

60 to be conductively connected over element 3. 
Elements 3, 4 and 5 may all be deposited and 
defined at the same time, or alternatively, may 
be deposited and defined in subsequent steps 
if their character requires it. It is usual that 

65 the thin film conductive elements 3, 4 and 5 



are less than 30,000 angstroms thick, for 
instance typically 5,000 angstroms, and there- 
fore it may be seen that the thickness propor- 
tions shown in figures 2A to 2D are dis- 
torted vertically for clarification purposes. 70 

The dielectric material is then deposited 
through a mask and a screen, a useful mesh 
being #325 of the U.S. sieve series. The di- 
electric material should be chosen from the 
group consisting of silicone resin, silicone 75 
rubber, epoxy and urediane. Screen printing 
of the dielectric appears to clear it of entrapped 
air bubbles, which further ensures the reli- 
ability of the dielectric. However, it may be 
found necessary to remove bubbles caused 80 
by preparatory mixing of the dielectric 
material in a vacuum. 

The dielectric 6 should be deposited so as to 
overlie the first conductive element 3, and 
preferably bridge over a portion of second 85 
conductive element 4 and third conductive 
element 5. The thickness of the dielectric 
material overlying the first conductive ele- 
ment 3 may be any thickness consistent with 
capacitance requirements and potential break- 90 
down strength, but typically may be between 
.0015 and .002 inches at the thickest point. 

The dielectric material is then cured, for 
instance by simply allowing it to stand, or by 
heating slightly which may hasten the cur- 95 
ing process, if the material is normally cured 
by heating. 

A thin film conductive element 7 is then 
deposited, for instance by evaporation through 
a mask, over the dielectric 6, in contact with 100 
second and third conductive elements 4 and 
5. The thin film conductive element 7 may 
be made of similar materials as elements 3, 
4 and 5. Alternatively, elements 3, elements 
4 and 5 or elements 3 3 4 and 5 may be of 105 
thick film material such as the frit described 
earlier, while conductive element 7 is of thin 
film material. 

A specific example of a circuit made by the 
method outlined above will be described 110 
below. 

A substrate of 99.6% pur alumina, manu- 
factured by Duplate Corporation was cleaned 
in a well known manner. A 1,000 angstrom 
layer of tantalum was then sputtered over the 115 
whole surface. Specific resistors were then 
defined by photolithography and etching, in 
a well known manner. Nichrome gold was 
then evaporated over the entire surface, and 
specific conductors defined by conventional 120 
photolithography and etching. In order to 
deposit the conductive layer, first 500 
angstroms of nichrome alloy were evaporated 
as an adhesive for the gold, then 7,000 
angstroms of gold were deposited directly 125 
over the nichrome. The nichrome-gold areas 
after being defined by photolithography and 
etching, overlapped the ends of the resistors 
and provided predetermined conductive paths 
therebetween, and also defined terminals for 130 
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external connections, connection of integrated 
circuits, crossovers, etc. 

Where the paths of the nlchrome-gold were 
required to cross over one or more other con- 

5 ductors or resistors, gaps in the conductive 
paths were left by blocking of the etching, by 
the photoresist mask. A dielectric of 
SYLGARD 187 (trademark) resin of Dow 
Corning Ltd. was then screen printed through 

10 a masked screen having a #325 mesh, over 
the conductive paths which were to be crossed, 
and overlapping the adjacent ends of the 
gapped conductive paths to a slight extent. 
The dimensions of The mask openings were 

15 typically .03 inches X. 06 inches for screening 
of the dielectric. 

The entire assembly was then placed in 
an oven at 100 degrees centigrade for one 
hour, in order to cure the SYLGARD 187 

20 dielectric. It has been found that this tem- 
perature will not harm the metallic or resis- 
tive thin film depositions already adherent 
to the substrate. Alternatively, this dielectric 
could have been cured for four hours at 65 

25 degrees centigrade, or three days at 20 degrees 
centigrade. 

The crossover conductors were then 
evaporated through a .001 inch thick kovar 
mask. A 500 angstroms thick layer of nichrome 

30 was first evaporated across the dielectric, in 
contact with the exposed, portions of the 
gapped conductive paths. Through the same 
mask, an 8,000 angstroms thick layer of gold 
was then deposited over the nichrome. The 

35 nichrome-gold crossover conductors should be 
narrower than the width of the deposited di- 
electric, but long enough to contact the ends 
of the gapped conductive paths. 

It was found that among thirty-four cross- 

40 overs on a substrate two inches to a side, 
there were no failures when the enure assem- 
bled unit was thermally shocked five times 
at various temperatures between —55 degrees 
centigrade and +70 degrees centigrade. Con- 

45 sequently, it may be seen that due to the 
resilience of the material and the small expan- 
sion differential between the dielectric and 
the substrate, no tearing of the thin film cross- 
over occurred. While the circuit had not been 

50 sealed, subsequent conventional sealing of the 
thin film circuit further contributes to the 
physical stability and adhesion of the entire 
crossover structure. 

It as also found that the leakage current 

55 between the crossover conductor and the first 
underlying conductive element was 5X10~ 15 
amperes, and the capacitance threbetween was 
.27 picofarads at 1 MHz. 

In thick film technology, thick film con- 

60 ductors are known to function best when 
they have as nearly a rectangular cross section 
as possible. This results in the glassy cross- 
over ^ dielectric having similar configuration, 
meeting the substrate at a relatively sharp 

65 angle. If this dielectric were used where thin 



films form the crossover conductors, a shadow- 
ing effect during the evaporation process step 
could occur, resulting in an incomplete cross- 
over conductor. Furthermore, even if the 
shadowing effect would be avoided, weak 70 
points in the crossover conductor would occur 
at the junctions of the dielectric, substrate, and 
crossover conductor due to the sharp junction 
angle. 

A great advantage provided by this inven- 75 
tion involves the above-described junction, or 
more explicitly, the contact angle between 
the dielectric and the substrate. With the 
group of materials discovered to usefully form 
the crossover dielectric according to this inven- 80 
tion, the contact angle depends on the wetting 
angle between the two materials. The contact 
angle is shown as "a" in figure 2C. 

In the example described above in which 
SYLGARD 187 (trademark) resin was used, 85 
the wetting angle was found to be between 11 
and 30 degrees. Clearly, this range of angles 
minimizes the shadowing and weakness prob- 
lems described above. In fact, it is preferable 
that the contact angle be as small as possible 90 
consistent with potential breakdown require- 
ments, leakage current, and capacitance 
between the crossover conductor and the 
underlying conductor. Thus, the materials are 
useful both for thin film circuits and thick 95 
film circuits where the crossover conductors 
are of thin film material. 

Figure 3 shows a portion of a thin film 
circuit, in perspective, with a number of cross- 
overs constructed according to this inven- 100 
tion. First conductive elements 3, adherent 
to a substrate are to be crossed over. Con- 
ductive elements 4 and 5 which are to be 
joined across element 3 are adherent to the 
substrate, and are disposed adjacent each other 105 
on both sides of elements 3, but not touch- 
ing them. 

Low temperature curing resilient insulative 
dielectric 6 covers, and is adherent to, ele- 
ments 3 where conductive crossovers are to 110 
cross, and is adherent ton and makes contact 
with the substrate and elements 4 and 5 at an 
acute contact angle. It is preferred that the 
dielectric cover the first conductive elements 3 
over an area having width greater than the 115 
width of elements 4 and 5, and breadth such 
as to overlap slightly the same elements. 

Thin film conductive elements 7 are 
situated over the dielectric 6 and in contact 
with conductive elements 4 and 5 an amount 120 
sufficient to make adherent and conductive 
contacts. It is preferred, but not mandatory, 
that for ease of registration, that the thin 
film conductive elements 7 be narrower than 
elements 4 and 5. The dielectric thus supports 125 
fully the thin film conductive elements 7. 

A second embodiment of the invention is 
shown in figure 4. In this embodiment, which 
for example is particularly useful for the 
interconnection of an array, all the conductors 130 
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and resistors are deposited as conductive ele- 
ments 3, 4 and 5 on the substrate 1 as earlier 
described. However, in this embodiment, 
almost the entire surface of the substrate and 
5 elements 3, 4 and 5 are covered by a layer of 
dielectric 6, which may be screen printed in 
the normal way. 

While in figure 4 elements 3, 4 and 5 are 
shown as thin film, they of course may alter- 

10 natively be of thick film frit material. 

Small areas 8 bare of dielectric are left 
at predetermined locations in order that cross- 
overs may contact conductors appearing at 
the small areas 8. Thin film conductive ele- 

15 ments 7 are disposed over the dielectric 6 
between conductors 4 and 5 appearing with- 
in the small bare areas 8. Of course, the thin 
film conductive elements 7 may extend 
between more than conductors 4 and 5, and 

20 may form strips interconnecting a larger 
number of conductors. 

Since the thin film conductive elements 7 
are all deposited in a single evaporation step, 
a complex thin film or hybrid thin and 

25 thick film interconnected array may be pro- 
duced by batch processing or other mass pro- 
duction techniques with high reliability and 
at low cost. 

This invention therefore, is a structure of, 

30 and method of forming, a thin film con- 
ductor which crosses either a thin film or thick 
film glazed circuit underlying structure. A 
selected low temperature curing insulative 
dielectric is disposed over a conductor which 

35 is to be crossed, and a thin film conductor 
passes over the dielectric and is in contact 
with ends of two other conductors, providing 
a conductive bridge over, and insulated from 
the underlying conductor. 

40 WHAT WE CLAIM IS: — 

1. A film circuit comprising: 

(a) an electrically insulative substrate; 

(b) first, second, and third conductive ele- 
ments bonded to the substrate, said first ele- 

45 ment being disposed between the second and 
third elements, 

(c) a screen deposited low temperature cur- 
ing insulative dielectric (as herein defined) 
overlying the first conductive element and 

50 adherent to the substrate to provide an elec- 
trically insulating crossover path, said dielec- 
tric having a contact angle of between 11° 
and 30° at its edges adjacent the second and 
third elements, and 

55 (d) a thin film conductive element extend- 
ing over, supported by, and adherent to said 
dielectric, said thin film conductive element 
extending between, in contact with and 
adherent to the second and third conductive 

60 elements. 

2. A circuit as claimed in claim 1, where- 
in said dielectric extends over predetermined 
portions of the second and third conductive 
elements. 



3. A circuit as claimed in claim 1 or 2, 65 
wherein the dielectric material is selected from 

the group consisting of silicone resin, silicone 
rubber, epoxy and urethane. 

4. A circuit as claimed in claim 1, 2 or 3 
wherein the material for the thin film con- 70 
ductive element is selected from the group 
consisting of gold, gold mckel-chromium alloy, 
aluminum, copper, tantalum, nickel chromium, 
silver, palladium, titanium, chromium, 
platinum, and nickel. 75 

5. A circuit as claimed in any preceding 
claim, in which the first, second and third, 
conductive elements are composed of nickel- 
chromium-gold alloy. 

6. A circuit as claimed in any preceding 80 
claim, wherein the thin film conductive ele- 
ment has a thickness of less than 30,000 
angstroms and the thickness of said dielec- 
tric overlying said first conductive element is 
greater than about .001 inch at its thickest 85 
point. 

7. A circuit as claimed in claim 1, 2, 3 or 4 
in which the first, second and third conduc- 
tive elements have a thickness of less than 
30,000 angstroms, and are composed of 90 
material selected from the group consisting 

of gold, nickel-chrome gold alloy, aluminum, 
copper, tantalum, nickel chrome alloy, silver, 
palladium, titanium, chromium, platinum, 
and nickel. " 95 

8. A circuit as claimed in claim 1, 2, 3 or 

4, in which the first, second and third con- 
ductive elements are composed of a conduc- 
tive glaze. 

9. A circuit as claimed in claim 1, 2, 3 or 100 

5, further comprising predetermined contact 
locations on the second and third conductive 
elements said dielectric being bonded to the 
entire surface of the substrate within a pre- 
determined boundary except for smaller areas 105 
at said contact locations, the dielectric at the 
boundary and contact locations defining said 
contact angle with the substrate, the thin film 
conductive element extending from one con- 
tact location, over said dielectric, to another 110 
contact location. 

10. In a method of constructing a thin 
film circuit, the steps of: 

(a) applying a first conductive element and 
second and third conductive elements on 115 
opposite sides thereof to the surface of an 
electrically insulative substrate, 

(b) depositing a layer of a low temperature 
curing insulative dielectric (as herein defined) 
across the first conductive element the dielec- 120 
trie being of the kind which sets with a con- 
tact angle of between 11 and 30°, 

(c) curing said dielectric, and 

(d) applying a thin film conductive ele- 
ment over the dielectric between, and in 125 
contact with, the second and third conduc- 
tive elements. 

11. A method of constructing a thin film 
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circuit as claimed in claim 10, in which step 
(b) comprises: 

(i) applying a mask over said substrate, 
and 

5 (ii) screen printing a strip of said low 
temperature curing insulative dielectric 
through the mask across the first conductive 
element, and in which step (d) comprises: 
(iii) evaporating the thin film conductive 

10 element through a mask. 

12. A method of constructing a thin film 
circuit as claimed in claim 11 in which step 
(a) comprises sputtering first, second, and 
third thin film conductive elements on to the 

15 electrically insulative substrate, and defining 
the elements by etching through a photolitho- 
graphic mask. 

13. A method of constructing a thin film 
circuit as claimed in claim 11, in which step 

20 (a) comprises: 

(i) screen printing an electrically conduc- 
tive frit defining said first, second and third 
conductive elements on the electrically insu- 
lative substrate, said first element being 

25 situated between said second and third ele- 
ments, 

(ii) heating the frit and the substrate to a 
temperature sufficient to glaze the frit and 
bond it to said substrate, 

30 (iii) cooling the substrate to approximately 
room temperature. 

14. A method of constructing a thin film 
circuit as claimed in claim 11, in which the 
first, second, third and thin film conductive 

35 elements are composed of materials selected 
from the group consisting of gold, nickel- 
chromium-gold alloy, aluminum, copper, 
tantalum, nickel-chromium alloy, silver, 
palladium, titanium, chromium, platinum, and 

40 nickel, and in which the dielectric material 



is selected from the group consisting of silicone 
resin, silicone rubber, epoxy and urethane. 

15. A method of constructing a thin film 
circuit, as claimed in claim 11, in which step 

(a) comprises first evaporating a layer of 45 
nickel-chromium alloy approximately 400 
angstroms thick, then evaporating a layer of 
gold approximately 7,000 angstroms thick over 
the layer of nickel-chromium alloy then defin- 
ing the first, second, and third conductive 50 
elements by etching through a photoresist 
mask; and in which step (ii) comprises screen 
printing a strip of silicone rubber across the 
first conductive element about .0015 to .002 
inches thick, at the thickest point, above the 55 
first conductive element. 

16. A method as claimed in claim 12, in 
which step (b) comprises depositing a layer 
of normal room ambient temperature curing 
insulative dielectric over the entire surface 60 
of the substrate within a predetermined 
boundary, except for areas within the 
boundary in which predetermined contact 
areas of said second and third conductive ele- 
ments appear. 65 

17. A film circuit substantially as herein- 
before described with reference to Figs. 1 to 
3 or Fig. 4 of the accompanying drawings. 

18. A method of constructing a thin film 
circuit substantially as hereinbefore described 70 
with reference to Figs. 1 to 3 or Fig. 4 of 

the accompanying drawings. 



Agents for the Applicants 
WILSON, GUNN & ELLIS, 
Chartered Patent Agents, 
41 — 51 Royal Exchange, 
Cross Street, 
Manchester M2 7DB. 



Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1974. 
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 

which copies may be obtained. 



1348659 COMPLETE SPECIFICATION 

_ - u cctc drawing Is a reproduction of 

Z iMhbli the o rl gi na i 0n a reduced scale 

Sheet 1 




1348659 COMPLETE SPECIFICATION 

0 <:WFPT<; Thls d ra wi n Z is 0 reproduction n 
£ once i o tfce Original on a reduced sent* 



Sheet 2 




